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ABSTRACT

The dissertation consists of two subjects. Subject one investigates the
improvement of carbon monoxide (CO) poisoning in a proton exchange
membrane fuel cell (PEMFC) by using a periodic air dosing. The CO in the
fuel gas leads to a significant.loss in current density due to CO poisoning in the
anode. The method of this experiment involvesbleeding air into the anode fuel
stream (H,-CO), which: contains CO in various concentrations (20 ppm, 52.7
ppm and 100 ppm). “In the' transient ‘CO poisoning test, air bleeding is
performed for four different periodic air dosing and cell voltage is fixed at 0.6 V.
The results show that air bleeding technique can improve CO tolerance. The
CO tolerance of a dosing air for 10 s in intervals of 10 s is similar to that of
continuous air bleeding except 100 ppm CO. The CO tolerance of the fuel cell
and cell performance recovery from poisoning can be improved by air bleeding.

Subject two designs a novel single micro proton exchange membrane fuel
cell (active area is 2.5 cm’) which is manufactured by applying
Micro-electro-mechanical Systems (MEMS) technology on silicon substrates to
etch flow channels without a gold-coating. A theoretical analysis is performed
also in this study for such micro PEMFC. The three dimensional mathematical
model transport phenomena in the micro PEMFC consists of the conservation

equations of mass, momentum, energy, species and charge in a fully integrated
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finite-volume solver using the CFD-ACE+ commercial code. The computed
polarization curves are agreed well with experimental data. In addition, the
predictions and analyses of micro PEMFC current density, water and
temperature distributions in two different stoichiometric H,/O, flows are given
(3 and 5). The numerical results show that temperature distribution is affected
by water distribution in the membrane. They also indicate that much more
active electrochemical reaction in the catalyst layer at low flow rate leads to a
superior current density distribution under 0.4 V operating voltage. In addition,
a more and uniform water distribution induces a low and uniform temperature
distribution in the membrane at low flow rate. Those illustrate that the model
predictions are well correlated with the known phenomena of experimental

mechanism.
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